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From the facts of optics we deduce the existence of an 
r.thereal medium, which according to Fresnel’s view is 
discontinuous. (A good account is given in this section 
of the struggle between the corpuscular and undulatory 
theories.) The dispersion of light as interpreted by 
Cauchy lends support to the discontinuity of the 
medium. 

Unfortunately, the luminiferous aether cannot be made 
to explain gravitation. The author discusses some of 
the theories of gravitation, such as that of Lesage. More¬ 
over, the elastic tether which transmits light cannot 
account for electro-magnetic actions. Prof. Hannequin 
also finds difficulties in the electro-magnetic theory of 
light ; these appear to rest, however, not on any im¬ 
possibility of accounting for optical phenomena on the 
electro-magnetic theory, but on the irreconcilable differ¬ 
ences in the properties of the aether as originally invented 
to explain light and those of the electro-magnetic tether. 

In this way we arrive at a multiplicity of irreconcilable 
tethers as well as a multiplicity of irreconcilable atoms. 

The necessity and the contradictions of atomistic 
explanations of nature having thus been brought out, the 
author concludes his first book as follows :— 

“ Why should atomism be found everywhere in modern 
science to such an extent that it is, as it were, its vital 
principle, if its contradictions were final, and if they had 
not their last reason in the very substance of a reality 
which only appears to us under the obscure veils of 
space and time, but which perhaps will reveal its law to 
him who will seek it above extension and duration, or in 
a word above the appearances which science analyses ? ” 

We are thus led to the purely metaphysical part of 
the work, which it would be out of place to attempt to 
discuss here. The final chapter, however, sums up the 
conclusions arrived at. Science will never attain to the 
indivisible towards which she seems to be incessantly 
marching; if she did reach it, she would be unable to ex¬ 
plain nature by means of it. Our difficulties vanish if we 
render to the atom its true sense—the element, definite 
but always complex, with a minimum of extension in 
space and a minimum also of dynamical attributes. 
And instead of seeing in it the real individual stripped of 
all activity and of all quality, all that we ought to see in 
it s the work of the mind pursuing in space the reduction 
without end of phenomena which, though pure appear¬ 
ances, are appearances which have their basis in reality. 

There can be no question of the interest and import¬ 
ance of a philosophical examination of the foundations 
of science such as M. Hannequin has attempted. 

He has, we think, exaggerated the inconsistencies of 
the “atoms” postulated for different purposes. So 
long as we do not imagine that we have ever to deal 
with absolute indivisible structureless atoms the con¬ 
tradictions do not exist. Most of us would agree with 
M. Hannequin as to the barrenness of any system of 
absolute atomism. 

There is no reference in the book to any of the more 
direct methods in which matter is proved to have a 
discontinuous structure, and by which an estimate is 
obtained of the size of the molecules ; such methods as 
are described in Lord Kelvin’s lecture on the size of 
atoms (Popular Lectures and Addresses). This is surely 
a serious omission. 
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OUR BOOK SHELF. 

Elements of Physics. By Henry Crew. Pp. xiv + 347. 

(London: Macmillan and Co., Ltd. New York: The 

Macmillan Company, 1899.) 

The writer of this review possesses a collection of text¬ 
books of physics written during the. first half of this 
century, all the volumes put together occupying a length 
of about six feet on his book shelves. He sometimes 
wonders where a future collector would find the space 
for all the text-books written now, when professors who 
have not written their own text-books are beginning to 
be rare curiosities. The proportion of books, however, 
that possess any originality has not increased, and may 
be put down, roughly speaking, as one in ten. The rest 
may be good because they have been inspired by good 
books, but there is a dreary similarity between them. 

It would be ungracious to make these remarks while 
reviewing one of the average class of productions, and it 
must therefore at once be stated that Mr. Crew’s volume 
cannot help striking the reader at once as having been 
the result of a good deal of thought, both in wording and 
arrangement. The book is very elementary. I think it 
is customary in this country to enter somewhat more 
fully into many parts of the subject, even in a first 
course. On the other hand, it treats of several matters 
which it is customary to omit, and it is on this point 
that we wish specially to commend the volume. 

I note with great satisfaction a general chapter on waves, 
before the special consideration of sound waves is entered 
upon, also the introduction—at an early stage—of the 
wave theory of light. The great amount of time which, 
owing to examination requirements, we are forced—often 
against our will—to devote to geometrical optics, would 
much more usefully be spent in explaining (as the writer 
seems to do) the elements of diffraction and interference. 

It is, further, a satisfaction to see frequent allusions to 
the phenomena of every-day life, and this feature might 
have been still further extended by including, for 
instance, some reference to the principal meteorological 
phenomena. No doubt very often the most com¬ 
mon occurrences are most difficult to explain, and 
it may be impossible to give to elementary students 
a satisfactory explanation of, eg., the rainbow or 
the blue colour of the sky. But unless the attempt 
be made the students generally carry away the im¬ 
pression that what: they learn in the lecture room belongs 
to a different part of their existence from what they can 
see and observe outside the college buildings. The book 
begins with mechanical and kinematical principles, in¬ 
cluding among other matters the consideration of har¬ 
monic oscillation and a well-considered chapter on the 
properties of matter. 

Altogether it forms an admirable introduction to the 
study of physics. The only criticisms I should like to 
make, refer to some of the illustrations ; but as the book 
only suffers to a slight extent from the prevailing epi¬ 
demic of bad illustration caused by the spreading microbe 
of cheap processes of reproduction, we must be satisfied 
and say no more about it. Arthur Schuster. 

A Laboratory Outline of General Chemistry. By 

Alexander Smith. Pp. 88. (Chicago : Kent Chemical 

Laboratory of the University of Chicago, 1899.) 

This book ce res with a strong claim to attention. I 
is an untrarm .elled attempt to lay down a course of 
practical chemistry in an educational and scientific 
spirit, and the author’s introduction sounds a pleasing 
note. 

Much thought, care, and experience are embodied in 
the work, and though.no claim to originality of material 
is made there are a good many things included that are 
fresh to books on practical chemistry The author 
makes some very just remarks on the difficult question 
of the correlation of lecture and laboratory work, and it 
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is to be remarked that the efficacy of the course he lays 
down must depend very largely on the adjustment to it 
of lecture and tutorial instruction. How successfully 
this difficulty has been met in the University of Chicago 
we have not the means of judging. The book as it 
stands leaves the reader under the necessity of con¬ 
structing in imagination the whole course of lectures or 
preferably “ conferences ” to which it is essentially 
related, and it is hardly likely to be put in use by 
English teachers unless they are prepared to recast their 
oral teaching to suit it. 

The particular order in which the topics of general 
chemistry are to be treated, the particular points to be 
elucidated by the student’s own experiments, are matters 
which may afford room for endless choice, but after that, 
in the point of method, there is a clearer right and wrong 
to choose between. We believe that some chemists 
may take exception to Dr. Smith’s order and choice of 
topics, but his method of bringing them before the 
student will probably meet with general approval. He 
strives throughout to cultivate the investigator’s attitude 
of mind, bearing in mind however that it is impracticable 
for the laboratory training of a chemist to be wholly 
carried out on this plan. The text is interspersed with 
question marks and with parenthetical injunctions to the 
student to interpret and correlate his facts. 

The exercises are all drawn from inorganic and 
physical chemistry, and include an elementary study 
of the cardinal points of theory. We can well believe 
that this course of practical work, combined with 
properly conducted class meetings, will furnish a 
much more effectual introduction to the study of 
chemistry than students ordinarily obtain in Universities, 
where the continuous expository lecture to junior classes, 
unlimited in size and containing all sorts and conditions 
of students, is still the customary, if not the inevitable, 
method of procedure. A. S. 

Ueber den Habitus der Coniferen. Von Dr. A. H. 

Burt. Pp. 86. (Tubingen: Verlag von Franz Pietzcker, 

1899.) 

This inaugural dissertation is mainly concerned with an 
analysis of the forms exhibited by the different groups 
of conifers. Following Vochtung, the author recognises 
two principal types—the monocormic and polycormic 
respectively. The former is characterised by the presence 
of a decided main axis, the lateral axes being dominated 
by its growth ; the common spruce fir is an example of 
a monocormic conifer. Polycormic forms are met with 
in cypresses and junipers, in which the lateral branches 
are not all reduced to subordinate and graduated 
positions ; whilst in the cedars, forms are met with 
which combine the characters of both of the principal 
types. 

Elaborate tables of measurements of the relative 
lengths of main and lateral shoots, and of the angles 
made by them, are given in the text, and clearly bring 
out the factors on which the shapes of conifers depend. 

Beasts: Thumb-nail Studies in Pets. By Wardlaw 

Kennedy. Pp. xvi + 152. (London : Macmillan and 

Co., Ltd., 1899.) 

The spirit of a true naturalist prevails throughout this 
book. The author records his experiences with a number 
of uncommon animal pets, among wh h were a young 
crocodile, a python, an armadillo, and a mongoose. His 
observations are of real scientific interest, and his 
humorous descriptions are pleasant to read as well as in¬ 
structive. Though natural history cannot be learnt from 
books, the boy who reads the essays in this volume will be 
encouraged to observe the habits of animals for himself, 
and will thus learn to depend upon the evidence of his 
senses rather than to trust upon second-hand inform¬ 
ation. The book would be an acceptable Christmas 
present for any boy interested in natural history. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No nottce is taken of anonymous communications .] 

Next Week’s Leonid Shower. 

The anticipated return of the great Leonid shower within a 
few days is looked forward to with so much interest that it 
appears desirable to examine what data we possess for forming 
a forecast in relation to it. 

In a paper on the perturbations of the Leonids, which is 
published in the Proceedings of the Royal Society for March 2, 
1899, we gave the perturbations which have during the last 
thirty-three years affected those meteors which are situated 
near a particular station in the stream, namely the station 
through which the earth passed in 1866 and of which Adams 
had computed the orbit. It will be convenient to speak of this 
position in the immensely long stream of ortho-Leonids as 
station A. 

By these calculations it was ascertained that this portion of 
the stream has been subjected to an unusual amount of perturb¬ 
ation during the revolution which has occupied the last thirty- 
three and a quarter years ; so much so, that the advance of the 
node, upon which the epoch of the coming shower largely 
depends, has during this revolution been of more than three 
and a half times its average amount. Its having had this 
exceptional value has been caused by unusually close approaches 
of the great planets Jupiter and Saturn to the meteors during 
this revolution. 

Another effect of these abnormal perturbations has been to 
shift the position of the ellipse in which station A moves in a 
direction perpendicular to the earth’s path, so that the point in 
which it pierces the plane of the ecliptic will, on the 15th of 
the present month, lie inside the earth’s orbit at a distance from 
it of o "0141 of the earth’s mean distance from the sun. This 
would be a sufficiently large displacement to carry the stream 
entirely clear of the earth, if it were a mere cylindrical stream ; 
in which case we should have no great shower this year. But we 
have satisfied ourselves, by an examination made by one of us 
into the dynamical conditions which prevailed when the 
Leonids were drawn by the planet Uranus into the solar 
system, that the stream is not thread-like but strap-shaped, so 
that its intersection with the plane of the ecliptic is an oval oi 
some sort—probably a long oval—of which the longer axis 
originally lay nearly perpendicular to the earth’s path. On 
account of this oval form of the section of the stream, the 
earth is likely to receive one of the great showers this year, 
notwithstanding the fact that the situation in the stream through 
which the earth passed in 1866, will on its return pass at some 
distance, from the earth. 

If the longer axis of the oval now lay perpendicular to the 
earth’s path, the most probable epoch for the middle of the 
shower of this year would be 1899 November I5d. i8h., which 
epoch we offered with careful reservations in the paper which is 
above cited. A further examination, however, has shown us 
that perturbations have been acting on this oval ever since the 
Leonids became members of the solar system, tending very 
slowly to rotate its major axis in a retrograde direction through 
an angle which will ultimately become nearly a right angle. The 
data at our disposal do not enable us to compute how far 
this retrogade shift has carried the axis in the seventeen 
centuries during which perturbating forces have been acting 
upon it. Under these circumstances we must have recourse to 
observation to ascertain the amount of the shift. A laborious 
attempt to estimate it in this way has furnished 52 0 as the angle of 
shift, which would indicate that the epoch for the shower of this 
year is as much as twenty-two hours earlier than 1899 
November I5d. i8h., that is it would bring it back to 1899 
November I4d. 20h ; but we do not attach any value to this 
particular determination, inasmuch as the data which are as yet 
at our disposal are too uncertain for us to rely on them. What 
appears tolerably certain is that some shift of the position of the 
oval section of the stream has taken place, and that the middle 
of the shower is accordingly likely to come earlier than 1899 
November i5d, i8h., probably some hours earlier, and possibly 
a considerable number of hours. Under these circumstances it 
appears desirable that a watch shall be maintained in the atter 
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